Knowledge and information is the key ingredient for driving the engine socio-economic progress of an economy in the present century. Therefore, development in 21 st century is driven by the use of Information and Communication Technologies (ICTs) for collection, storage, processing, retrieval and dissemination of the agriculture information to farmers. ICTs offer means of facilitating two-way interaction in an easy, fast and reliable way between research-extension-farmer systems. In order to reap the potential benefits of ICTs in agriculture, development functionaries must be well competent in using all means of information and communications technologies for extension. Extension personnel"s competence in using ICTs for agriculture and allied activities benefit"s the individual, organizations and nation. Accordingly, the thrust of training for extensionists" should be aligned towards designing competency-based ICT trainings. The preliminary step for planning a competency-based ICT training programme is assessment of the training gap i.e. difference between existing and required ICT competencies of extension personnel. Studies done earlier in this context are very diverse and focus on specific ICTs, rather than whole. This paper presents a set of standardized 45 statements for measuring the ICT competence of the extension personnel. A total of 118 statements were sent to 154 experts for relevancy testing through online Google form. The data obtained was analyzed using SPSS software and MS Excel. With the use of outlier analysis, factor analysis and reliability analysis, ICT competence tool for extension personnel were finalized. The competency tool will contribute towards effective human resource development interventions for the extension personnel.
INTRODUCTION
Development of an economy is determined by its resource-use efficiency. Management of resources directly influences the state of social, economic, technological and political forces of production. In context of developing economies like India, management of agriculture resources is a central concern. As due to diversity of agro-ecological settings, produces, needs, opportunities and prospects the challenges faced by agriculture-based economies are innumerable. The water-scarce rain fed areas, which accounts for 63 per cent of the cultivated land, exhibit low and also unstable yield and technology transfer gaps are much wider as compared to those in un-irrigated areas (Chatterjee and Prabhakar, 2009 ). Sustaining growth rate and achieving the required food grain production requirement seems to be a herculean task considering challenges like non-expanding land, depleting soil and water resources, adverse impact of climate change (Lele et al., 2010) , rising cost of production, diminishing agriculture labor availability and reduced interest of farmers in agriculture (NSAE, 2009) . The growing population, changes in demand and consumption patterns (Lele et al., 2010) , rise in fragmented land holdings, decrease in soil fertility due to excessive use of chemical fertilizers, rising poverty, economic stagnation, worsening environmental degradation further adds severity to this issue. Thus, agricultural extension in the country needs to be strengthened, as it is the key for to reducing the yield gap in farmer fields and increasing agricultural growth (Glendenning et al., 2010) . Access to information and improved communica-tion networks is a crucial requirement for sustainable agriculture development. Omotayo (2005) stated that agricultural extension to a large extent depends on exchange of latest and up-to-date agricultural information between and among farmers and a broad range of other actors. ICTs as an extension tool will enhance flow of information in the application of agricultural extension services. The term ICTs refers to a family of technologies used to process, store and disseminate information, facilitating the performance of informationrelated human activities, provided by, and serving both the public at-large as well as the institutional and business sectors (Salomon et al., 1999) . It encompasses all equipment and tools (inclusive of traditional technologies of radio, video, and television to the newer technologies of computers, hardware, firmware, etc.), as well as the methods, practices, processes, procedures, concepts, and principles that comes into play during information and communication activities (Federal Ministry of Education, Nigeria, 2010). ICTs have a potential to go beyond the boundaries of space and time, for accessing Information, training and education, while also facilitating processing of information by the user at the same time. Molina et al. (2016) explicitly stated ICTs have some traits as i) storage and transmission of large volumes information; ii) dynamism and formalism to present changing information in a cohesively structured and logical way; iii) hypermedia and multimedia to represent information in various formats in a non-linear way; iv) interactivity to facilitate manipulation of information in two directions; and v) connectivity for networking and the new possibilities for group and collaborative working that provide many ways of improving quality. Coll (2004) stated that ICTs in agricultural extension and rural development have witnessed an upsurge in almost all areas of rural life in several developing countries of the world. CTA (2003) clearly mention that ICTs in context of developing economies is serving as a medium for adequate access to agricultural information, despite the persisting problems of access, connectivity, literacy, content and costs. The diffusion of ICTs in the agricultural sector provides opportunities for increasing productivity, income generation, decreasing regional disparity and improving market linkages (Ratna, 2008) . ICTs can serve to equip the communities with very crucial scientific knowledge and information can greatly impact agricultural production and food security. In most of the developing economies agricultural information is disseminated amongst farming communities by public extension workers. The plight associated with this primitive structure of information dissemination is that, being bureaucratic they lack in terms of reach, providing up-todate and tailored information to the farmers (Bell, 2015) . Furthermore, the wide farmer extension ratio i.e., 1:2879 also limits the reach and access of extension services (Mukherjee and Maity, 2015) . Hence, innovative information systems are vital for addressing this gap (Munyua, 2008 (Sanusi et al., 2010) . Individual characteristics, information needs and attitudes of extension workers on ICT have the impact on searching and acquiring information from relevant information sources and deliver them to their clientele through appropriate ICT (Koyenikan, 2011) . Therefore, equally important is to understand the needs of extension personnel for systematic improvement of knowledge and skills of using ICTs. Mishra (1990) reported that training needs for extension personnel can be defined in terms of gap between job requirement and job performance. For training of extension personnel, the needs assessment should be based on needs, wants and aspirations of the extension workers themselves since they can easily identify their own plus and minus points. The national priorities, developmental programmes, farmers" felt needs for training, individual and institutional priorities also lay the foundation within the ambit of which the training priorities of extension personnel are set. The primary objective of the study was designing and validating standardized tool for assessing the training needs of the extension personnel associated with use of ICTs for agricultural extension.
MATERIALS AND METHODS

Participants and procedure:
The study was conducted in the year 2018, and the process of developing (included searching, manipulating and finalizing) set of statements, sending questionnaire, analyzing data and interpreting results took a period of about 7 to 8 months. The respondents for the survey were the people belonging to the field of extension and related activities i.e., research scholars, academicians and professionals. The sample of respondents for the survey was not restricted to any specific region of the country. Research instrument: For collection of data, an online questionnaire was created using Google form and was sent to the above mentioned categories of respondents. The e-mail addresses of the respondents were collected from the carbon copy link of the mails forwarded to the researcher by different conference/seminar organizers. A total of 154 e-mail addresses were screened and were forwarded a copy of Google form-based questionnaire. The online questionnaire comprised of two broad sectionsSection 1 comprised of the covering letter Section 2 consisted of the basic information of the respondent and the statements related to ICT competencies Each of the statement was supposed to be judged by the respondents in terms of being suitable for measuring ICT-use competency of the extension personnel. A total of 118 statements were relating to ICT-use competencies were mentioned in the online questionnaire. The statements were selected on the basis of available research paper, articles, books and other literature as well as the personnel experience of the researcher. Every care was taken that competency in context of all ICTs relating to agricultural extension, either conventional or modern were included in the questionnaire. For each of the competencies, the respondents were expected to select any one option from "Not Relevant, Relevant and Very Relevant". Besides this, an option was also made available for comment (in terms of correction, clarification and improvement in the syntax of the statements) on each of the competency statements. The form sent for reminder twice within a gap of 10-15 days, to those respondents from where responses were not obtained after first email and even second e-mail. Overall after a period of about two months, out of 154 only 57 respondents submitted their online responses. 
RESULTS
Characteristics of the respondents:
A perusal of Table 1 stated that most of the respondents were research scholars (61.41%), followed by teaching professionals (21.50%) and scientists (17.54%), in terms of designation held by them presently. Table  1 reveled that most of the respondents belonged from central and deemed institutions (43.86%), followed closely by belonging to SAUs (33.33%) and research institutions (22.81%). It is also clearly visible form Table 1 that majority of the respondents who submitted their responses were from agricultural sciences (66.67%) followed by allied sciences (33.33%). Outlier analysis using quartile method: Outlier analysis is one of the most important procedures that should be used by the researcher on the data set obtained from the experiment, prior initiating with the process of data analysis. Outlier is defined as, "an observation (or subset of observations) which appears to be inconsistent with the remainder of that set of data" (Barnett and Lewis, 1994 ). An outlying observations, tends to deviate from all other members of the sample remarkably (Grubbs, 1969) . The occurrence of outliers in any distribu-tion although is a matter of chance. Outliers are present in any data set either due to variability of data set, experimental error, faulty recordings, execution and measurement issues (Huang et al., 2006) or due to inclusion of a population that has a heavy-tailed distribution. Outlier points can therefore indicate faulty data, erroneous procedures, or areas where a certain theory might not be valid. However, as the number of sample increases the number of outlier tends to reduce. Outliers are the most extreme observations and include the sample maximum as well as sample minimum observations. In order to analyze outliers, there are some commonly used methods like scatter diagram, histogram, box plot, quartile method, etc. In the present research study, Quartile method has been used for analysis of outlier. For applying this method firstly total score of all individuals for 118 statements was done in MS excel sheet. Then q1 (first quartile), q2 (second quartile/median/inter-quartile range) and q3 (third quartile) was calculated using the formula function. With the help of q1 and q2, the value of upper bound score {q3+(1.5*q2)} and lower bound score {q1-(1.5*q2)} was calculated. 19 and 48 were found to be outliers in the study (x>upper bound, x<lower bound)}] results were obtained in the form of TRUE/FALSE. The observations for whom result was found to be true were the outliers. Outliers were those observations whose value was more than the upper bound and less than the lower bound. An analysis of Table  2 , stated that amongst a total of 57 respondents, who submitted their responses only two respondents i.e., respondent no. 19 and 46 were found to be the outliers (Table 2) . Feed the data into the SPSS data sheet: The observations obtained from outliers were thus eliminated from the excel sheet, for applying further statistics. SPSS is one of the common statistical software packages used for simple to complex data analysis. The data in SPSS is feed by just copying the data set obtained in the excel sheet. SPSS interface has two view i) Data view where data set copied as such from excel or any document ii) Variable view in this the all the details (name, type, measure, width, etc.) for each variable is feed prior copying the data in the data view. Applying factor analysis: Factor analysis is a statistical technique, which is used to identify a relatively small number of underlying dimensions, or factors, which can be used to represent relationships among interrelated variables. It helps in the identification of underlying factors that might explain the dimensions associated with data variability (Badiru, 2002) . Rummel (1990) have also argued that social scientists have been using factor analysis extensively for examining patterns of interrelationships, data reduction, instrument development, classification and description of data, data transformation, hypothesis testing, exploring relationships in new domains of interest and mapping construct space. The primary purpose of conducting factor analysis in the present study was to Normalization" in the data, the variables were clustered under 25 major clusters (the correlation value was restricted to 0.60 and above). The clustered variables were keenly observed in order to sort them in terms of being relevant in judging competencies on use of ICTs in agricultural extension. A set of 45 variables (ICT-use competency) was finalized to be included in the tool, meant to assess the ICT competence of the extension personnel (Table 3 ). The p-value of the final set of statements for Bartlett's Test of Sphericity was also found to be significant (p<0.001).
Assessing the validity and reliability of statements and finalization of competency tool: The face validity of all 118 statements was measured by asking the experts to rate the statements and most of the statements were stated as most relevant and relevant by majority of the people. The reliability of the statements was measured before and after applying the factor analysis. The finalized tool having a total of 45 statements had a Cronbach"s alpha value of 0.920 (Table 4) . A perusal of 
Conclusion
The present study made an attempt to develop 45 -statements based competency tool following a systematic procedure from data checking/ correction, outlier analysis, feeding data in SPSS, factor analysis and reliability analysis using SPSS software and MS Excel. The tool had high face validity and reliability and can serve well to measure ICT competence of the extension personnel in the field of agricultural extension. The tool will serve to provide empirical data on the ICT training gap i.e., the difference between existing and required ICT competencies of the extension personnel. Therefore, it will aid in determination of realistic ICT training needs for the extension personnel.
The identified needs will aid in design and development of ICT training interventions, with specific focus on developing ICT competencies of extension personnel for the state. Its long term implication will be manifested in efforts of designing action-oriented ICT policy framework for agricultural extension of the organizations and the country as whole.
